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Changes to the European Resuscitation Council
cardiac arrest management guidelines —

a commentary
DILSHAN ARAWWAWALA, STEPHEN BRETT

Abstract
he European Resuscitation Council guidelines for
Tthe management of cardiac arrest have been
updated. The following commentary discusses the
major changes, the evidence on which they are based
and the practical issues of their introduction.
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Introduction
The updated European Resuscitation Council guidelipes

Time from arrest to commencement of CPR

“Lay people should be taught to begin cardio-pulmonary resus-
citation (CPR) if the victim is unconscious and not breathing nor-
mally.”

An emphasis of the recommendations is minimising the time
spent assessi patient as this often yields inaccurate results
and prolon e“time to cardio-pulmonary resuscitation (CPR).
Stud|e WwWhn & of acc and prolonged time periods

ir arot nd assessment by health care

1onals/ %@1 lay rescuers.®'" Although the

whic asses %\Bb ere made was not consistent, the

cIus%X%mla servational study identified 56% of
raiae ar

OOH a re had ventricular fibrillation (VF) or ven-

O

Iar hyc as their initial rhythm.™ In the absence of
derived from treatment recommendations mad the iate \ rapldly degenerated into asystole with a sub-
International Liaison Committee on Resuscitation (IL follo w@e uent tion in the chance of successful resuscitation.'
ing the 2005 International consensus conferen rdiop Je ed rate of return of spontaneous circulation (ROSC)

monary resuscitation and emergency cardiov, are sc

(Dallas, North America)."? The process in 81 t |n
the field of resuscitation and emergen@v&lcme r cur

rent scientific evidence.** Findings resent co@
re

ence and, where possible, tre reco |ons
made. gﬂ( Q
In the updated guidelines, y fu
been made to 'basic life support’ an v ce m ort’ for
adults (table 1). Sudden cardiac arre ffect 700,000
people in Europe each year and car %r mortality
accounts for 40% of all-cause mortall‘(gef spite widespread
training of healthcare professionals a sons, survival rates
remain modest at best. One Europe study identified only
16.5% of in-hospital cardiac arrests survive to hospital discharge
with a mortality rate significantly higher than the general
population for the subsequent two years. Data from America
gives an out-of-hospital (OOH) cardiac arrest survival of
between 3-26%." ¢
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wi eased duration of hands-off time has been shown in an
study " In a prospective observational study, 156 human
s with VF had their ECG signal preceding shocks analysed
d this was compared to rates of ROSC. The investigators found
that waveforms with a high or median probability of ROSC dete-
riorated with extending lengths of hands-off time." This single-
centre study would benefit from further validation. Studies from
America and Europe also show mortality increases if CPR and
defibrillation are delayed.”*® The data from these studies are
mainly from registries, with statistical analysis of times for each
stage in the resuscitation process. Crucially, some of these times
are estimated from bystander information or given an allocated
time, e.g. time from ambulance to rhythm recognition. This is
obviously highly variable and dependant on the circumstances.
Although the evidence available is mainly from retrospective
analysis, it seems a logical conclusion that the longer a person is
left without cardio-respiratory aide, the less likely the chances of
survival.

Commencement of CPR
“It is recommended that in adults, CPR should start with com-
pressions rather than initial ventilation."”

The evidence behind this statement is based on an animal
study of electrically-induced VF in 30 anaesthetised and intubat-
ed swine. Ventilation and oxygenation at five minutes post-arrest
was significantly reduced but still substantial in swine receiving
continuous chest compressions only. Swine receiving standard
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Table 1.  Summary of important changes for adults in the guidelines

European Resuscitation Guidelines 2005

Basic life support

For lay rescuers:

® Commence CPR if a victim is unresponsive and not breathing normally.
If you have any doubt whether breathing is normal, act as if it is
not normal

® Place hands on the centre of the chest

® The ratio of compressions to ventilations is 30:2

30 compressions should be given immediately after cardiac arrest
is established

Advanced life support

® \When an out-of-hospital cardiac arrest is attended, but unwitnessed, by
healthcare professionals equipped with manual defibrillators, give CPR
for two minutes before defibrillation. Do not delay defibrillation for
in-hospital arrest, or if an out-of-hospital arrest is witnessed by a
healthcare professional

® Treat VF/VT with a single shock, followed by immediate resumption of
CPR. Do not reassess the rhythm or feel for a pulse. After two minutes of
CPR, check the rhythm

Give second and subsequent shocks at 150-360 J.
The recommended energy when using a monophasic defibrillator i
360 J for both the initial and subsequent shocks

Key: CPR = cardio-pulmonary resuscitation; VF = ventricular fibrilla &(: ventri ﬁm@ardia Q\

N

Q\% ed from the

® The recommended initial energy for biphasic defibrillators is 150-200 J.<</

European Resuscitation Guidelines 2000

Basic life support

For lay rescuers:

® The decision to start CPR is made if a victim is unresponsive and
not breathing

® Use the rib margin’ method to place heel of one hand on the middle
of the lower half of breastbone

The ratio of compressions to ventilations is 15:2

Give two effective breaths. Check for a pulse if trained to do so. Take
no more than 10 seconds. If no signs of a circulation or uncertain,
commence chest compressions

Advanced life support

® Basic life support should be started if there is any delay in obtaining a
defibrillator, by must not delay shock delivery
® Up to three shocks jre given initially. The carotid pulse should be palpated

if the wavefomdchanges to one capable of providing a cardiac output
® No récommendatio hasic d tor energy levels
h irg a asi¢ defib, e initial two shocks are given at

ith su
ginning

flat
hock)ﬂ% If VFAVT recurs the algorithm is

NN
»O\Z\

N

YIRS
O

roven ventricular fibrillation showed CPR for five minutes

chest compression and ventilation (at a ra i@:Z) had\a sig- rior to defibrillation may improve survival. A single, blind-
nificant reduction in coronary perfusiof, press -gw th andomised, controlled study in Norway of 200 patients with

absolute number of chest compressiong given.
ed in 24-hour survival and neurol outco, Its with\far
better outcome in those anirr‘als reéceivin &t\com ssigns
only.? As mouth-to-mouth ventitation r%s\una for
many people for a variety of reasons, |t seems a pl@ aLhange
to the treatment recommendations. \\ Q\

Hand position g‘?
“Each time compressions are resume% scuer should place
his hands without delay in the centre oi\the chest”

Although not specifically recommended, the new hand posi-
tion is seen as a way of reducing delay to commencement of com-
pressions. One study of 60 volunteers showed no improvement in
accuracy or retention of information with the new position com-
pared to old, however, they did show a significant reduction in
time from end of ventilation to start of compressions (2.9 vs. 4.43
seconds).?2 The new position will be easier to teach to all rescuers
and may increase the time spent providing chest compressions.

Chest compressions
“...recommend an immediate shock, as soon as an AED is avail-
able...We recommend shock delivery as soon as possible follow-
ing in-hospital cardiac arrest”

In the absence of immediate defibrillation, chest compres-
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improved rates of ROSC and survival at hospital discharge and at
one year. This was only significant in victims with greater than
five minutes from collapse to first defibrillation.? An Australian,
single, blinded, randomised study of 256 patients showed no
improvement in survival with CPR for 90 seconds prior to defib-
rillation.* Unfortunately, the periods of CPR are different for the
two studies. Once a defibrillator is available, lay people are rec-
ommended to perform immediate defibrillation at an unwit-
nessed arrest. Medical personnel, however, are advised to assess
each case. If there has been a prolonged time period without
CPR, then it would not be unreasonable for CPR to be performed
prior to defibrillation. This demonstrates the lack of evidence
available to provide further clarity on this topic. The Committee
has thus opted for the safest approach of recommending imme-
diate shock delivery to minimise confusion and time spent mak-
ing such decisions.

Ventilation to compression ratio

“A ratio of 30 compressions to two ventilations is recommended

for the single rescuer attempting resuscitation on an adult”
Rescue breaths have been shown to have adverse haemody-

namic effects. The evidence for this is from swine studies which

show reduced coronary perfusion pressure (CPP), number of
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Table 2.
Level A is the highest level of recommendation

Articles with their designated level of evidence and grading of recommendation based on Scottish Intercollegiate Guidelines Network SIGN.*’

Recommendation Author Year Subject
Commencement of Larsen 1993 human
CPR if not breathing Valenzuela 1997 human
normally and Holmberg 1998 human
unresponsive Holmberg 2001 human
Waalewijn 2001 human
CPR prior to defibrillation Wik 2003 human
Jacobs 2005 human
Ventilation:compression Berg 2001 pigs
ratio Babbs 2002 mathematical
Sanders 2002 pigs
Kern 2002 pigs
Dorph 2003 pigs
Kern 2004 pigs
Defibrillation Schneider 2000 human
van Alem 2003 human
van Alem 2003 human
Valenzuela 2005 human

Study design Number Level of Grade of
evidence recommendation
retrospective cohort 1,667 2 C
retrospective cohort 1,872 2
retrospective cohort 10,966 2
prospective cohort 9,877 2+
prospective cohort 1,030 2+
R/C 200 1+ No recommendation
R/C 265 1+
series 14 3 D
4
series 40 2+
series 30 2
series 9 2
series C’ ) 12 2+
RCT 120 1+ B
prospecti h “-Q
RCT 20
retr\c coho« &
A N\ ~\

periods of ventilation when compared to chest ssions
alone or higher compression rates.?"**? The evidengg
equivocal as results defined by ROSC and neuro% t
do not consistently favour any one approac ’\72 Kern et
suggested improvement in these outco Qw h cen

compressions only compared to stand tios.?! ar, the

chest compressions, and left ventricular performance d@ tj Nuire@
co %al r il not known and will be a compromise
this i(>b>e ee delivery and CPP. Again, the committee point
ou ut

@ 0
2

ed animals and a better 24-ho(ir nelifologi ome i thygse
receiving some ventilation.?” Thi due’to the@
bers of animals used in the studies. t

Others have shown arterial oxyxeu sa and CPP
depend on the compression: ventilation ratoyUsed. More com-
pressions and improved CPP was obtaineqz% higher compres-
sion: ventilation ratios at the expens% er arterial oxygen
saturations.® A 30:2 ratio provided a earlier ROSC and far
superior arterial oxygen saturations compared to continuous
compressions alone.

Observational studies show both healthcare and lay rescuers
tend to hyperventilate victims.® An observational study of CPR
using ventilation at a ratio of 15:2 compressions showed ventila-
tion can take up to 16 seconds of each minute.* This reduces the
time for compressions and leads to a reduced mean CPP. The
optimal ratio of chest compressions to rescue breaths for
humans is unknown. A mathematical model has suggested an
optimal ratio for oxygen delivery of 30-70:2.%" It is possible that
an alternative ventilation rate may be better. The newly recom-
mended ratio of 30:2 is from animal work only.

Based on small studies of swine, observational and mathe-
matical studies, the conclusion appears to be that some ventila-

o)
same group showed, in a more re aper, n Ncant &
ference in 24-hour survival betwe@vnlate% n-ventilat-
e

ay
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\/\\‘ D

etter neurological outcomes, however, the
k of human studies and the limitations of animal

Wi eir aim appears to provide some ventilation whilst min-
@ interruptions to chest compressions.

e

efibrillation
“Immediately after giving a single shock and without reassessing
the rhythm or feeling for a pulse, resume CPR.....even if the
defibrillation attempt is successful in restoring a perfusing
rhythm, it is very rare for a pulse to be palpable...”

There are no studies comparing a one-shock strategy to a
three-shock strategy. The rationale for change is partly based on
the previously mentioned animal and human observational stud-
ies showing the importance of continuous chest compressions
on improving physiological parameters and the chance of sur-
vival, especially when time to first shock is greater than five min-
utes.?® A model of VF described by Weisfeldt and Becker may also
help explain the change. They described three phases to ventric-
ular fibrillation: an electrical phase (lasting up to four minutes)
during which time immediate defibrillation will be successful, fol-
lowed by a circulatory phase (four to 10 minutes) where provid-
ing an artificial circulation prior to defibrillation improves survival,
and then a metabolic phase (greater than 10 minutes) after
which the effectiveness of defibrillation and CPR rapidly decreas-
es.> Most OOH cardiac arrest patients are within the second
phase. Eftestel et al. have shown a reduction in defibrillation suc-
cess with increasing periods of interruption to chest compres-
sions.’™

Observational studies have shown that significant delays for
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pulse assessment, rhythm interpretation and for CPR commence-
ment can occur with OOH cardiac arrests using AEDS (automat-
ed external defibrillators). A retrospective, observational study of
61 cases from a 10-year period by Valenzuela et al. showed chest
compressions occurred, on average, for only 43% of the initial
resuscitation period. No initial shock sequence resulted in a
rhythm capable of providing an adequate cardiac output and
three shocks took 1 minute 44 seconds.® These findings are sim-
ilar to an earlier prospective observational study looking at a
two-year period of OOH cardiac arrests attended by police and
firemen using AEDs. Compressions occurred for an average 37%
of the initial resuscitation period, with 40% of ‘'non-compression
time’ being due to AED rhythm assessment, voice prompts and
time for pulse checks. No palpable pulse was felt following
successful defibrillation leading to a conclusion that if a rhythm
ordinarily capable of providing a perfusing circulation returns,
adequate body perfusion rarely does immediately.>

Human, prospective, randomised studies have shown
greater defibrillation success with biphasic defibrillators com-
pared to monophasic defibrillators.** The recommended ener-
gy level is derived from studies of efficacy. Monophasic wave-
forms produce a 200 J first-shock efficacy of 56-91% compared
to biphasic waveforms which produce a 150-200 J first-sho
efficacy of 86-98%. Monophasic defibrillators are now bein
phased out in favour of biphasic models. If an initial sugce

shock does not return a palpable output, it usually s the
heart requires better perfusion. This can only be a wit
basic life support.

Thus, there are several logically defenda ns, ba
by animal and observational studies, for a ock -o o.

coupled with the removal of unnecess
continuous chest compressions for
defibrillation. %
Practical problems (/ ?‘
These updated guidelines will hopef I ead 1o i
but since they include significant ch , th

as well as problems with their introductio
approach adds weight to the methodo% eing taught. The
emphasis on early CPR will hopefull a focus on good-
quality, early, chest compressions rathés than the diagnosis of
cardiac arrest. The benefit of doubt will now be in favour of the
arrested patient. Defibrillation will be more straightforward with
only one energy level, losing the confusion of restarting algo-
rithms with rhythm changes.

The use of a 30 compressions:2 ventilations ratio may raise
problems with achieving continuous and effective compressions.
Frequent changes of personnel may be possible within a hospital
setting but for the lone rescuer, fatigue may occur more rapidly.
Introducing such dramatic changes will inevitably lead to resusci-
tation teams consisting of members trained with the old guide-
lines and some with the new. This may initially lead to confusion
and suboptimal resuscitation. This would also apply to the lay
rescuer with a newly programmed AED. The shift in emphasis
from traditional CPR to cardiac dominated resuscitation, may

urvival
e benefits
evidence-based
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s an
ﬂrst tw tes p

E) Key messages

® Emphasis is now on maintaining coronary perfusion
pressure by minimising interruptions to chest
compressions from vital sign checks and excessive
ventilation

® There have been significant changes to the guidelines
for the management of cardiac arrest

® The evidence base is from animal or observational
studies, which will not necessarily lead to the
anticipated benefit

® Rigorous auditing of the new guidelines is needed

the airway specialist from the cardiac arrest

@eaoblem en a ROSC is achieved with-

ation.

trol
(géttewiré/esuscitation on a patient with

ry function may potentially occur

nd
an s@ether this has any impact remains to

e seen.
TheMinan lications of widespread introduction are
@tially @ Re-educating all resuscitators and providing
new eq Nt (e.g. biphasic defibrillators, AEDs) or reprogram-
ing.ol uipment (AEDs) will take time and money. Since the
or%uidelines have not been withdrawn, the new ones can
d out first by well-organised resuscitation departments.

‘- manufacturers are now updating and reprogramming
achines at modest cost.

Conclusion

The ILCOR recommended changes to resuscitation guidelines
that will hopefully lead to an improvement to ROSC, morbidity
and survival statistics. Much of the evidence is animal based or
from observational studies. Grading of the evidence identifies
nearly all of the recommendations as level C (see above).”’ In
other areas of medicine, this would rarely lead to such major
changes in practice (table 2). Given the difficulty in producing
randomised controlled trials, this is probably the best that can be
achieved at present. The extrapolation from animal data to
human patients does not necessarily lead to the anticipated ben-
efits. Several important papers are retrospective and derived
from the same national registers. This may lead to the repetitive
impact of confounding factors and unidentified biases. As these
registers span a long period of time, there will have been
changes in practice which may also affect the data. Rigorous
auditing of the impact of implementation on outcomes is essen-
tial to see if the changes that are introduction do, indeed, lead
to more favourable results.
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